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Abstract Of JP2003261711 

PROBLEM TO BE SOLVED: To provide a low-volatile flame retardant for a resin comprising a 
naphthylphosphate compound as an active ingredient, imparting resins with high flame retardancy by a 
small amount of its addition, having high hydrolysis resistance, causing no decline in the mechanical 
strength, especially impact resistance, inherent in the resins, and highly useful as an inexpensive non- 
halogen-based flame retardant. ^ w 

SOLUTION: The flame retardant for resins comprises the naphthylphosphate compound of the general 
formula (I) (wherein, n is 1 or 2; R is a 1-4C alkyi; and m is an integer of 0-3) as the active ingredient. 
The acid value of the compound is <=1 KOHmg/g. For this flame retardant, the contents of impurity 
metals derived from the production process of the compound are <=40 ppm for Mg, Al. Zn. Ti. Na and 
K. respectively. 
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ns. cnfo(o^j-^ay>itmt2m&.±'S:m'^u-c 

[ 0 0 5 0 ] SicSaflCtt. »$ t < »7 0- 1 5 0*C. 

J:0j!f*L/<W8 O~l 2 Q-Ct?*?), JSIESS*!? 0 

/c. 1 5 0 •C«:fflil * <b . x ;^ 7^^U3?I^I& 

*SifacO. ( 1 ) ©*^«:©SW^*5fiT-r*<D-C 

ii^. 2~5B#ragS-C+^-C*S. C©JgtC 30 
[005 1 ] C©Sfc>©*^7S^«c. *Slc.®:i-+->^{b 

1 5 0*CgS. BE^l OkPattT. JifSU<tt5~l 

{b';>«rIlJRL'r> ^©SS^XOiSf&OJlf^iL-rSfiJ 
ffl-rSC<t*>-C#S. Stt:?^*«C:*-+v'Ja<bU>3!l5^S 40 
OTIriSi. Xg (2) (DiStEKfctir. 

[0052] ^X(C. ±fBC[>XS ( 2 ) «:o(,>rtftWr 

S. ccDJgtc;K:tew^7x^-;KDfigfflit^«, XH 

( 1 ) cDifra^ 1 {(au. *ra^*4lcoie^M^=■ i * 

«:)rfbTl~l. 5-tJK »iL/<«i. 0 
1. 2*Jl'-C*-5. -r^ct)^. X^ ( 1 ) <D<PfiiWi}^t 

b/cJg^. ^xy-JUCDffiffltb^li. Xfi (1) ©tfiH 50 



i^ra2 00 3-2 6 1 7 1 1 
12 

«:l*;U«:JsfOr2~3-t;K »SL/<«2. 0 2~ 

2. 4 0*Jl/iSc^,. 

[ 0 0 5 3 ] 7 * ^ -^i/ofiiffljt^^sxg ( 1 ) 
(*1*;U{C3*L/-Cl*;i/*S|-C*4i. JSlEJif^iStir 

fc. mxi^m^^vz^mc-op - c i *s^*j)^.5)©t?w 

*L/<J?cC». */c. 7x-/-^l/©fiefflJt^*sXfl (1) 
©tfP^«tl*;KCS*bri . S^r^W^S^Si. 

-;uak:g^sn-c. iis»l^® n>7*-^u*;^7x 

[ 0 0 5 4 ] Xe ( 1 ) ©«4i|HI«cK:teW4ffi3R®^ 

ti. :*-=^^t^m{b';>*l^4L/cf^©Slc:;^* 
X if > - JVIiCi^m L . 7k®J<b:^ h y A S tcit^^mtitti 

S C i CC J: 0 S'js-r C i *ir ^ ^. 

[ 0 0 5 5 ] SlSiaS«. »Sly<«l 0 0~2 0 0 

"c. j:'3»*L/<Bi 1 o~i 6o-cT*4. jsteiae 

*n 0 0 -C^rTIl^. <!: . SJStt*iffiT-r -S)©-?!!? * L < 
^cl^. Sfc. iSf&aS*52 0 O'C^fij^-Si. x;3;7-Jl/ 
J^SlSJi^ec 0 . lS»«i4© h y 7 * X ji/jj;;^ 7 X - 
h*i^^S©-CST*(^<)5c(,». SS£:b#P5«. SJCdSS 
)ii'©^feft4C^J:S*s. jl;^. 3~8^rafief-C+»-C 
C©Jgl£;W. B5rffi©fc». Sm^;:<i^j:<i:'©;Fffit4 
:*?x#HmT-etf-5©*WSL/t,^ S:fc. COSlCvf 

[0 0 5 6] C©SIS-C«. ffll6Lfc7xy-JU©JSB^ 

->?i'pn'<>-b->^c<ir7!)J^if 6n-2>o fgfi«©ffifflfi 
w. 7xy-;uM:Stur5~2 oafi%gSr*s. 
[ 0 0 5 7 ] */c. ±f5©ra®*»fS-r.sytA«:, =■> 

7=>-t»--©?fe±P*SS*7x^-;l/©lfc^. (|5j4 I'C) 
JW±(CU> S6tC7x-/-;U?:ff!grSA:*©^2©=3 

[005 8] ^p>ti?>mt^^<&ii, ^^ma (^r 

IE) ©7xy-;U)jc<i:'©{g^,^,fiS;^?:$WL.rt,i^,© 
-c. cn6«:?«E^stc<i:<2^©:^r^*-r.5>©*i« 

«BE^S<bLr». m«. iattl2 0~16 
O-CSS (miSl 5 0*C) . EE>58 kPaWT 
it. m. 7kPa) ©«JET-Cif^*af^ggS*W 

6ns. 

[005 9] mEM^oym^c. i^tytitc^m^mmyk 
>. o-yi'on--5>-fe'>nci'©^J%ffl(,>-r. 



(8) 

13 

«> iSf&&fiS«5®i^B^*i«Tmre©*i»<'/c«i>. 7 0- 

9 0*C^Kr*S©*i»*bt,>. ;/5»>'-;i/- 
sic^i^iff tes $ -a-r J: (,>. 

[006 0] 

n-StCD-Cti^ci*. 10 

[0 06 1 ]^^^! mmiKo-^m) 

( a ) SlSXg 

2-:^7 h-Jl/4 3 2. 5gr (3* 

^^ffl^TTS»Uft*J6 1 2 0*C$-C2B#ia*>W-C 

JII^^O. l^iaS ( 1 2 Q-C) -CI ^KfS^L/c. ^ 
<Dtk. laJjaS ( 1 2 0 'O -C. 1 . 3 k P ate 

siar*sr»ffL/r. aa»!i©:<-+i^my >=&ih|iixo 20 

5 6 4. 0 g (6*JU) *JJ:i>*h^l'X>3 0 gr^riJO;^. 

mMm-mft^r-cmwLtjifiiib 1 5 o'c3;-r2B#ra*H:f-c 

SlBSft^L.. mmS. ( I 5 0-C) ©j^JJET (iiitj2 7kP 
a) t?2^raSSS*if -o/c. SiiSflt. JSlS;il^%8 0 

[0 06 2] (b) ItSSilg 

( b - 1 ) ^SXg 

ften/csicai^tc. i^iaa ( s 0 -o -c. ^mb/w 

(S^fiJt) **0 . li)&:Sfi©3. 5%ieK**jjn 30 

?Lr 6 0 ^mi^nutc, 7ktB/WliltB*iO. 5 

3 0 ^rai?gL-C7Kti<i:W^tHi *»atU)fc. 
[006 3] ( b - 2 ) ttifnXfS 

•^xic. m>^titc^mEic. Pifis (8 0-c) -c. ms/ 

^mm^ 0 . 1 i J^c SS© 1 %*®J{b:^ h y A*:f§-ffi 
«:*Pit-C3 0^m8l«iUfc. jgm 7j<ffl/W«ltB*i 

0. 5^tj:i,fC7k^mmL, ig^^*-e-©**©ss 

[0064] (b-3) mmiM 40 

f#e>n/cWMB(c. mum. (so-c) -c. 7j( 
ta/*^tB*io. 5 <b«csfi©;K4*n^-c 3 

fc. fm^. ii^?ffi«r-€-©**©tlfi[*«J*LAj:*«6 3 
0^^r^#ilfC;rktat«tStii?r^gtL./c. $6«CC© 
?i25fe«lf'P?r2[liNgOigl//c. J:-5-C. ;»j5t*^tt3lHltf 
ti-ytcCtVLttZ,. 
[0065] (b-4) IKSXe 
^^tc. ff P,n/c«®tB'& 1 5 0 -CCjglET (iii*J2 . 7 k 
Pa) -QimsmM^'n^K W«U1 (JSlE^JiXiKs) iPh 

ism!^,<o^^ifs^L. ^^(om» i o 8 o . o e so 
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?:ai«:^r. 

[0066] mhtitcmjt^^^<omj&i. y:®^r 

«V-«^#%fcS. ODS-8 0TM • 
SBIffi: ^^^-/-J^9 0*ffl%-*l Of*SI% 
^S©i$g : 2 5 4 n m 

[ 0 0 6 7 ] * /c. "XO^^fCj: *) . »e>n/<:SJt^ 
igJCMfifciCf-?-©^ (Ms. Na) ©^Wfii&a'JS 

bfc. 

T;l/3-;Kc?ipJ»L//(Cfg. B. T. B (:?'a*g^-*-;l' 
■^■JU-) jSiffi^rfg^^iC't:. N/1 07Ke^^b:^ 

[0 06 8] (2) Na^5Nffi*JJ:0'Mg^Wfi 

$iji g©s5?4*i gf-7p> (mmm^) m^^mn 

0. jgSSK%flO:irW«*|^ik31±/c. *©f*. 

/c. ^©?^. 3 hdcMmmm^rm^. mz 5 o*cK:jns» 

Ltc^. *>)2 5'CS-C?%iPU, il^^?S*5 Om 1©^ 
SAS 7 5 0 OS!) ^m^^^-C^mO. 

( 0 0 6 9 ] ■&^fi«2 (Mj8SPJ2©^liS) 

( a ) SlEXg 

^)i£^l© (a) Sl&X^<i:|51«{CU-C. Sl&il^* 

( b ) fi^Xfi 

( b - 3 ) aijJfeXSiCteC^-C. •a&iJfelsI?^^: 2 Ie|K:^2, C 
ti:mu^jm\<0 (b) ?gl8XS<i:PJ««:i/-C. 5SSI 
fe©@^tl 0 8 2. 1 e^mc. tJiis. SXg©^^^ 
*«l«C7n-r. S/c. ^fiSc0(ll i incite o-c. t#6n/c 
Sl£;^«}©S!fflii*jJ:Uf^©^il (Mg. Na) ©#W 

^tccS2{c^-r. 

[0 0 7 0] ^»Sfifl!3 <tt«!SPJ3©^fiR) 

( a ) SicXS 

^fiSfi^dl© (a) SJ£a:S<t|5l«i«:0-C. S)fDig^«: 

(b) fgiJXS 

(b - 1) Mmaxgtctet^T. 1. 0%fflffi;4<*ffl 
«8fli^ra«r3 0^ra<!:^SC<!:tiii-«^RK«ail© 
(b) fSKXgil5l««:iy-C. jl»lia©H» 1 0 8 1 . 



15 

fciU^-e-®^ (Mg. Na) (D-^m&im^Ltc. 

[007 1 ] tt^mm 1 («ji!S»ij4 ©^jiS) 
( a ) siexg 

^fiSW 1 ® ( a ) SlBXgilSJfilK: IxT. Slc31^?r 
»/c. 

( b ) fSKX^ 

( b - 3 ) ?aj5fexgtc*ic>t:. ?ai!feiHif&«: 1 iHitc-r c 

<b«W*^fiRW 1 © < b ) filSIXStlSIfilK: b-C. «Slt 
fe©@<* 1 0 8 2. 4 8r*tf/c. J5:*5. SXg©^^# 

JSlSSfiK!B)©Kffi*J J; CJff ©^JS <M g . N a ) ©$W 

[007 2] JtSJ^fi£W2 (lf«!ESiJ5©^fiS) 

(a) KtbXm 

(b) fSSlXg 

( b - 3 ) Mgfexgic*jt,^r, m*fB#p^* 1 ^rmcL. 
•s^m^m^: 1 iHicc-r ^) c 4feiii-t3:^fiS«?(i i © < b ) wis 

XSil^filKb-C. J»«lffe©af* 1 0 8 3 . Og*» 
/c. )tcte. SXB©^^fr«:« 1 tCTj^-r. */c. ^)5S«^ 

iti3]<i{cur, f#€>nfcSi£^l^©^ffl*iJ:o'-?-© 

^ (Mg. Na) ©^Wfi^SiJ^O/c. f#6n/d!S^ 
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* [0073) itm^^ms mime ©^ss) 

(a) SlEXg 

^fiS09l© <a> SlEXSil^Sltcb-C. Slc®^?: 

( b ) nnjM 

( b - 1 ) ^axgtctet^r . mK;^<©f^*DO fCTKtl 
/Wt8tl*i0. 5<i:35:^>S©;d<«:ffll,>.5C<btyi-tt^fiS 

011© (b) fSiixsira^KOT. sma©@«:i o 

8 0. gg'&mci. tj:ii. ^xmom^^^mi ic9jk 

©ffiiite J: V-?-©^)S (M g . N a ) ©^WSiSCJie b 

(00741 ttm^mmA: mmmi <o^m) 

(a) J^IcXfi 

( b - 2 ) 4'«lXfi«:^f*>f > ( b - 3 ) aiSfeXSKlfe 
20 C»-r. «&?5fe@tStt:llHl(c-rSC<bt«1-B^fiSf!)l© 

( b ) nmjMtmmic ux. ^m&(omw i o s o . 

6 g*fi/c. SXg©ig^fr4«UC7n-r.^ 

^fiswi ti5ifiiicL.r. »6nfcsit.^fij!^©e?ffi 

*jJ:a^©^ (Mb. Na) ©^Wfi*i|iJ3EL/c. » 

[007 5] 
[^1] 





1 


2 


3 


1 


2 


it 12 
3 


4 




A/O 


0.1 


0.1 


0.1 


0.1 


0.1 


0.5 


0.1 


m 




3.5 


3.S 


1.0 


3.S 


3.B 


X 


3.6 


«]> 


mnmm (^) 


60 


60 


30 


60 


60 


60 


60 


m 


A/0 


O.S 






4- 




K 


0.5 






30 
















A/O 


0.1 












X 


^ 


(%) 


1.0 




*- 








X 






30 












X 




A/O 


0.6 












X 






30 








<— 




X 




A/O 


0.5 


















3 


3 


3 


3 


I 


3 


3 






30 
















3 


2 


3 


I 


I 


3 


1 



A/O : j^m/^0km (Sfitt) 



[007 6] 



[«2] 



(10) !|$B§2 0 0 3-2 61 7 1 1 

17 18 





1 


2 


3 


ittt 

1 


2 


3 


4 




MffCl, 














imfiK (%) Tpp 


0.6 


0.5 


0.2 


0.6 


0.8 


0.6 


0.4 


NDPP 


68.] 


92.5 


80.5 


91.0 


88.1 


88.6 


92.B 


DNPP 


11.2 


6.9 


8.B 


6.3 


11.0 


10.7 


6.8 


TNP 


0.1 


0.1 


0.5 


0.1 


0.1 


0.1 




fiiiS (KOHms/s) 


0.01 


0.01 


0.10 


0.02 


0.02 


0.09 


KB 


MeMfi (ppm) 


0.5 


2.0 


17.4 


1.3 


S.O 


47.0 


1.3 


Na^«rfi (ppm) 


4.4 


33.0 


9.6 


44.0 


70.0 


6.8 


D.d. 



n.d. :«UiseflL0.1pniUT 



[0077] S2 {C*JWSfflfiS4m-r^b^<0l«|*4fel * 

TPP: hVV*^)Vt-y^yx-h 
N D P P : 2 - X ^^jL-^^X^ X - h 

DNPP : i> (2-:^75^;U) y'x-JUs^J^^x-h 
TNP: hU (2-:^79^;^) 
[0078] ^Wim 1 ~3 teJ;i>'i:b®Stil«a| l ~4 
PC/ABS^KU-^-ra-/ (^-(•^Mt^TM^^ 
tUJi. Ba°a« : ^^^•D-C S 1 5 0 0) 1 0 01®g|JK:J=t 

ux. '^f&mi-^3*sj:(fim^mmi'^4-cn^tifc 20 

SiJ<!:U'r©jj<y7^f-^7;U5faxg^u> (ptfe. h 

#f *#>7 0n*r5^7;l,^^ti^^ «p1,«: PTF 
E6-J) 0. 4SSg»%, ^>->i;Ui!'5+1>--rJl 

«j^jK:oi,^-ni, WfliffiRRigJOiiajt^tt (UD 

[0079] ( 1) siijiiisi^ (UL) »ei 

: U L - 9 4 (Ctgaa ( 5 «l<*<D^i^affi|SifiFM ) 
^n-.mH. 6 mm 

Sffi : «5e«cJ:-&-7>i' V-0. V- 1 *»i;iyfV-2 

[0080] {z) T ■< V -J vwm^ * 



: J I S K - 7 1 1 0 icmU 
^mi^-.m^Z. 2mm, y-^^f** 
^fii : k g f • c m/ c m 

[008 1 ] ( 3 ) ^i^mitum 

L/ /c^. r y 5» h 85«Effl*aiJS L fc. 
mm^n^ : @S8 0 'C. MS 1 0 0%. 2 4^rs 
SJS2 3'C, iag5 0%, 4 8B#|ffl 

J I S K - 7 1 1 0 fctgsa 
S«i?>i-:i?3 3. 2mm. ^v9-m 
^fii : k gr f • c m/ c m 

[008 2] < 4 ) w»n7K»ft?i4 (if:ivtt) f ;^ h 

<»)iifflfi£!|*J*#S©*#TtC«SL. fataur. MFR 

'f'tb. «a5g5©MFR4«iJ5eL-C*j#..®85lirfS-C©M 
FR«^jb*i;^#c»4>©Ki'iiS»n*»«:tt (iSfiXf*) 

'^-.mm^lyvh (itS:*5j2mm. g3:i!^j3m 
m) 

SS^: 1 2 o-c®2m«siw*aE«. emi&^tcit 
1 2^ra 



9 5-C. 3B#ra 

J I s K - 7 2 1 0 tcmm 

2 3 0*C. iKS5. 0 kg 



*(a: g/1 0^ 
[008 3] 
[«3] 





1 


2 


»6t01 

3 


/ 




PC/ABS 


100 


100 


100 






14 










14 










14 






0.4 


0.4 


0.4 




(i)seuRi^& 




V-0 


V-0 


V-0 




kgf'OB/ca 


40.7 


40.4 


39.6 




kgf •cn/ctt 


41.4 


40.8 


37.8 


(4)<^iQ7k^f¥^ 
(MFR) 


g/lOain 


17.9 


17.3 


17.3 


S^nH^ g/lOnln 


36.8 


36.2 


62.7 


1 2 ^mitt g/lOmlD 


89.6 


83.9 


123.1 



[0084] 



[^4] 



19 



20 03-26171 1 
20 





1 


2 


3 


ItK 
4 


/ 




PC/ABS 


100 


100 


100 


100 


(2)Sil&IAfiE^ 




14 












14 












14 












14 






0.4 


0.4 


0.4 


0.4 








V-1 


V-1 


V-0 


V-1 




kgf*cn/cB 


40.6 


38.3 


36.9 


12.5 


(3)9llfn3»fbKJft 




39.7 


28.1 


20.0 


13.8 


(MFR) 


g/lQain 


19.7 


19.4 


20.6 


Z6.7 




45.7 


45.3 


S0.3 


L78.4 


1 2 ^60ft g/lOBin 


101.1 


146.4 


184.7 


397.6 



[0 0 8 5 ] a3teJ:i>'^4©tSmA>6> ISI^W1~3 
4*$ iiyfilJJSfiiJ 5 4SSfiDl./cJ:bes*il0!l 1 te J:CF2 <D«i} 

fl§iiifiS!Bj«. s«K0«i-3<bisiDasftnaffig[r«K*8u-i , 

[0086 ] Vi/'^5>>^A^Wfi©^<r^Slil«S^J6*^J]n 

Uc\m^m^ 3 ©mflifflfiRigstt. 1411^ 1 ~ 3 ilej i; 



20 



[00 8 7] 



F if — A (## ) 4F071 M02 M03 AA12X AA22X 
M3«( MSO AA77 ACL5 
AE07 AF02 AF23 AF47 BAOl 
BB05 BC07 
4H028 M35 M42 BA06 
43002 BB031 BB121 BC031 BF051 
BCOSl BGIDI B^a.01 BN151 
CCOOl CC161 0081 CDOOl 
CF061 CF071 CF161 CF211 
CCOOl CH021 CH071 CH091 
CKOOl CLOOl CMXn. CM041 
CMOSl CNOga CN031 BN046 
FDOlO FD050 FD070 RUSO 
FD136 FD170 



